Early transcriptional response to the parasitic dinoflagellate Hematodinium in hepatopancreas of Portunus trituberculatus.
The swimming crab Portunus trituberculatus supports a large proportion of crab aquaculture in China. In the last decade, the sustainable culture of this crab was threatened by the parasitic dinoflagellate Hematodinuim, resulting in massive mortality (up to 95%) in severely impacted culture ponds. Previous studies of Hematodinium were mainly focused on histology, molecular characterization, epizootiology, etc., with limited studies conducted to explore this specific host-parasite interaction. Thus, to give a primary insight into the anti-parasitic immune response at the critical stage of infection, the expression levels of 8 immune-related genes together with enzyme activities of phenoloxidase (PO), alkaline phosphatase (AKP), and acid phosphatase (ACP), were evaluated in hepatopancreas during 3-192h (h) post inoculation. Hematoxylin-eosin (H&E) staining showed noticeable pathological changes in hepatopancreas. The enzyme activities of PO, AKP, and ACP were significantly induced after inoculation. The changes of the prophenoloxidase (proPO) transcripts and the constantly enhanced PO activity reflected the critical function of the proPO system in resisting against the parasites. The decreased expression levels of LGBP and PPAF implied an immunosuppressive mechanism of the parasites against the host proPO system. And the significant variations in transcriptional levels of two important proteinase inhibitors (serpin, α2m) and three P. trituberculatus clip-domain serine proteinases (PTcSPs) suggested that the parasites could affect proteinase cascade reactions associated with immune response by destroying the balance between serine proteinases and the inhibitors. Moreover, the results indicated that the hepatopancreas of P. trituberculatus was significantly affected by invasion of the parasite, and hepatopancreas played important roles in the crustacean innate immunity against the parasitic infection.